This study explored the elements of the occupational health services model in Thai primary care units. Seven focus groups with nurses and public health professionals working in primary care units, employees, employers, and occupational health service-related authorities were conducted . Content analysis of the focus groups revealed 15 practical elements in five domains: system inputs, throughputs, services, outputs, and feedback. Examples of existing elements in the five doma ins were occupational health staff competencies (inputs) , collaborative network building (throughputs), on-site occupational health services (services) , number of activities performed as on-site occupational health services (outputs), and evaluation (feedback) of occupational health services delivery. The findings have implications for further development of the occupational health services model in Thai primary care units, such as training the staff of primary care units to become competent in delivering effective occupational health services.
S
ince the 1960s, much of the Thai labor force has migrated from the rural agricultural to the urban industrial sector and the Thai economic structure has focused primarily on the industrial and service sectors. Because of industrialization and a large unskilled work force, occupational health care delivery in Thailand has mainly emphasized the industrial sector (Kalampakom , 2003; Ministry of Public Health [MOPHl, 2005; Siriruttanapruk & Anantagulnathi, 2004) .
However, the economic crisis in 1997 caused severe shrinkage in the industrial sector ; in tum, workers shifted to the informal sector, small enterpri ses, self-employment, and agricultural work (Kalampakom, 2003; MOPH, 2005; National Statistical Office [NSOl, 2006;  Nursing and Public Health and Director, North Carolina Education and Research Center, and the Occupational Health Nursing Program, University of North Carolina at Chapel Hill, SChool of Public Health, Chapel Hill, NC. MAY 2008 , VOL. 56, NO.5 Pisitkul , Polsuparuk, & Hamvuthipun, 2005; Siriruttanapruk & Anantagulnathi , 2004) . These groups of employees often work with little attention to their health and safety, resulting in frequent , often unrecognized, occupational health problems (Chaikittiporn, 2002; MOPH; Workmen's Compensation Fund [WCF], 2002) . Hence, occupational health services need to be expanded not only for urban industrial workers but also for communities across the country (Chaikittiporn; Siriruttanapruk & Anantagulnathi) .
ABOUTTHE AUTHORS
Responding to the growing need for occupational health services, the International Commission on Occupational Health (lCOH) , International Labour Organization (lLO), and World Health Organization (WHO) launched a new concept-the Basic Occupational Health Service (BOHS)-in 2003 to increase global occupational health services. The BOHS is designed to work closely with workplaces and communities, although the model may vary depending on local circumstances and needs (Rantanen, 2oo5a, 2oo5b, 2oo5c) . For example, a physician with training in occupational health who works at a provincial or district hospital could work as a part-time
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I
Policies on occupational health services delivery should be advocated by policy makers or administrators to strengthen these services. Improvement of system inputs, including determining occupational health unit goals, allocating public health professionals, supporting needed operational resources, enhancing occupational health competencies of public health professionals, and preparing an occupational health profile, is needed. Development of a standard guideline based on a systems approach would be valuable in delivering occupational health services. It could be used in assessing, planning, implementing, and evaluating occupational health services and programs. Opportunities in various formats, including formal education, continuing education, and on-the-job training, to develop and enhance occupational health competencies should be offered to public health professionals and the outcomes measured.
physician in a primary care setting or establish an occupational health clinic I day per week.
Efforts to establish occupational health services in health centers and primary care units (PCDs), considered to be the first level of care in the Thai health care system, were proposed in 2002. Practical guidelines for occupational health services delivery in all levels of the Thai health care system, including PCDs, were established (Occupational Health Development Committee, 2002) . Several pilot projects to integrate occupational health services into PCDs in selected provinces were launched after 2003. However, these projects still emphasized occupational health services delivery for specific types of workers (e.g., home-based workers, agricultural workers, or workers in the informal sector) and those in small-scale and self-employed activities without proper recognition from authorities or enforcement of laws and regulations (Chaikittiporn, 2002; ILO, 2oo0b; Jatikat, 2005; Kalampakorn, 2003; Siriruttanapruk & Anatagulnathi, 2004) .
This study explored the elements of the occupational health services model in Thai PCDs. Rogers' (2003) model of occupational health programs and services was used as the theoretical lens for this study. Rogers' model is a systematic approach to assessing the interactions and relationships within and among system inputs, throughputs, interventions, outputs, and feedback aimed at achieving desired outcomes or goals. It uses multiple perspectives to examine the complex Thai PCD system. Focus group discussions involving nurses, public health professionals, workers, employers, and occupational health service-related authorities working in Pha-Yao province explored their perceptions, as well as the characteristics, of oc-cupational health services and the key factors of inputs, throughputs, outputs, and feedback involved in occupational health services delivery in Thai PCUs. The results of this study are useful in further developing the occupational health services model to ensure a safe and healthy work force.
METHODOLOGY
To achieve the study's purpose, a qualitative design using focus groups was chosen. Focus groups are useful in exploratory research to determine the perceptions, feelings, and thoughts of individuals about issues, opportunities, or services (Johnson & Turner, 2003; Krueger & Casey, 2000; Stewart & Shamdasani, 1990) . Following approval from the Committee on Human Rights Related to Human Experimentation at Mahidol University, seven focus groups were created.
Sample
With the assistance of staff working in the Bureau of Occupational and Environmental Diseases and PhaYao Provincial Public Health Office (Crabtree & Miller, 1992; Creswell, 1998) , an inclusive group of employers, employees, health care providers, and other related authorities in Pha-Yao province was purposively sampled. The nurses and public health professionals who met the inclusion criteria, (i.e., working in PCUs or health centers in Pha-Yao province and having at least 1 year of experience delivering health care services in PCUs or health centers) were recruited into the study. These participants nominated employees, employers, and occupational health service-related authorities, who were contacted and invited to participate. The inclusion criteria for employees and employers included those in large, medium, or small enterprises, in home-based work, self-employed, in the agricultural sector, in non-factory enterprises, or in the government servant sector. The occupational health service-related authorities were representatives of communities and governmental organizations with the same oversight of occupational health services.
Seven focus groups including three groups of nurses and public health professionals (n = 18), two groups of workers (n = 15), and one group each of employers (n =10) and occupational health service-related authorities (n =10) in Pha-Yao province were formed.
The ages of the nurses and public health personnel ranged from 23 to 57 years, and they had I to 20 years of experience working in PCUs. One participant had earned a diploma; the rest had bachelor or master's degrees. Ten of these 18 nurses and public health professionals were men.
The ages of the employees ranged from 22 to 64 years. They were either agricultural workers, home-based workers, or self-employed in commerce and had 5 to 30 years of experience in these areas. Eleven of the 15 employees were men.
The ages of the employers ranged from 24 to 51 years. They employed workers in commerce and services and had 3 to 14 years' experience. Eight of the 10 employers were women.
The ages of the occupational health service-related authorities ranged from 24 to 47 years. They had I to 18 years of experience in their present positions, and worked as mid-level administrators in the Provincial Public Health Office, District Public Health Office, General Hospital, Municipality Office, Provincial Labor Protection and Welfare Office, Provincial Social Security Office, and the Alternative Agriculture Groups. Six of them had bachelor degrees; the rest had master's degrees. Six of the 10 occupational health service-related authorities were men.
Data Collection
The researcher, a skilled and experienced focus group moderator, conducted the focus group discussions. The Focus Group Interview Protocol (FGIP) was developed by the researcher based on literature related to occupational health care delivery, practical guidelines of occupational health service delivery in the Thai health care system (Bureau of Occupational and Environmental Diseases, 2005) , Rogers' (2003) model of occupational health services and programs, and research objectives and questions.
The FGIP format had two parts. Part I was focus group preparation-providing information on materials needed and site preparation. Part II involved the conduct of the actual focus groups, including the content of the opening session and questions in a detailed outline for the moderator to use in leading discussions. The opening session included an introduction, ground rules, and an icebreaker. Note taking and digital recording were also conducted by the researcher. A digital voice recorder (with the capacity to record for 11 to 16 hours) was used.
Focus group questions were asked in a sequence. First, background questions were asked, which allowed participants to reflect and think of experiences involving the study topic. Next, key questions were asked about participants' insights about occupational health services delivery in PCUs. Questioning ended with participants describing orally and writing on note cards categories based on a systems approach, ensuring that all five main concepts were included.
This FGIP was used for all seven focus groups in part I. However, in part II, the main questions for the focus groups of workers, employers, and occupational health service-related authorities differed slightly (Sidebar) due to answers given by earlier groups. All 53 respondents were asked about the five main concepts, including the characteristics of occupational health services in PCUs and significant factors of inputs and throughputs contributing to occupational health services delivery, outcomes, and feedback.
All focus groups of 5 to 10 participants were conducted in their work settings at Muang District, Pha-Yoa province, and lasted approximately IY2 to 2Y2 hours. Participants gave voluntary consent for their participation in the study. These information-rich sessions included all aspects of the research, so no additional participants were recruited.
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Data Analysis
All focus group recordings were transcribed verbatim and analyzed by the researcher. The researcher reviewed the transcript repeatedly and found common story lines relevant to the five main themes on which the study was based. By using summarizing content analysis (Flick, 2006; Mayring, 2000) , all stories in each theme were explored and categorized, with theoretical subcategories relying on Rogers' model combined with the participants' stories. Each category was summarized as an important element and supplemented with note cards written by the 18 nurses and public health personnel, 10 employers, and 10 other related authorities. Note cards were not collected from the 15 workers because of literacy issues. Credibility of the findings (Creswell, 1998; Polit & Beck, 2004) was increased by asking three participants (a public health professional and two nurses who participated in focus group discussions) and five occupational health service researchers (an occupational health physician and four public health technical officers) to carefully evaluate and validate the summaries and recommend changes in thematic categorization.
RESULTS
The findings suggested 15 important elements in Thai PCUs within the five main components of the occupational health services model (system inputs, throughputs, occupational health services, outputs, and feedback) (Table) .
System Inputs
Occupational Health Competencies of Public Health Professionals.
Respondents expressed a variety of opinions related to individual competencies that contribute to occupational health services in Thai PCUs, including knowledge, attitudes, skills, and experience of staff:
Personnel should have skill, a good attitude, and interest in relation to occupational health. If they don't appreciate the work, it is then difficult to do. For instance, one nurse working in a PCV usually works only on curative tasks and pays less attention to prevention.
Adequate Personnel. Respondents reported that the number and type of public health professionals required balance compared to the variety and multitude of jobs in PCUs:
Staff in a pev should be multidisciplinary and include at least four persons-the health administration officer, public health technical officer, professional nurse, and technical nurse. Even in the case of having four persons, they almost don't see each other in each day. One person goes to a meeting somewhere, and one does home visits for postpartum cases. The more responsible the tasks are, the less time there is. Three days spent for curative work, one for financial work, and then time is up.
Occupational Health Profile. The findings revealed that basic occupational health information and statistics
Examples of Focus Group Questions For nurses and public health professionals
Introductory question
When you hear the words "occupational health services," what is your understanding of occupational health services in primary care units (PCUs)?
Main questions
What should the goal of occupational health services be in your opinion?
What characteristics of occupational health services should be targeted in PCUs?
Which occupational health services do you think are practical or suitable for delivery in PCUs?
How often are you confronted with clients having occupational health problems (e.g., in the past 6 months, how often were occupational injuries recorded?)? How could these barriers or difficulties be reduced or changed to improve delivery of occupational health services in PCUs?
What are the facilitators to delivering more effective occupational health services in PCUs?
What are your opinions about delivering occupational health services in PCUs?
How do you know your target population for delivery of occupational health services?
How can you help improve worker health and safety and working conditions?
Are any other points or issues about delivering occupational health services in PCUs in need of change?
Wrap-up questions
Ask participants to identify on a note card their view on three to five more important characteristics of occupational health services in PCUs, as well as factors influencing or in response to delivery of occupational health services in PCUs, directly or indirectly, relating to those five main concepts earlier emphasized for a systems approach. Give them a few minutes to do so and then ask the participants to share their responses orally within the group. As the participants discuss their ideas, their note cards will be transferred and taped onto a 24 x 36-inch board. The moderator will group similar suggestions together and indicate a name for each category. The moderator then moves from category to category, asking for additional categories that will apply to each main concept.
For others
Do you know about potential hazards during working procedures or in the environment in workplaces or communities? Do you or your workers have any health problems?
What are your major concerns about health and working?
How should workers' health problems be managed?
Who should be managing workers' health problems?
Have your ideas developed about prevention, protection, treatment, or rehabilitation of workers' health problems?
What services do you need for improving safety and the health of workers?
With whom do you cooperate when dealing with workers' health problems? Occupational Health Unit Goals. Participants revealed the first obstacle hindering occupational health services delivery was lack of goals and indicators. Because many types of jobs or tasks must be done in PCUs, participants felt it would be easier if they knew the specific activities that must be completed in occupational health services:
First of all we must address a policy. A policy must noticeably point out that every PCU or health center must deliver occupational health services. What are occupational health services that have to be achieved in primary care settings first, second, and third? Then, occupational health services will have to be performed almost certainly.
Throughputs
Management Requirements for Occupational
Health Services Delivery. Participants addressed man-agement requirements for delivering occupational health services. Resulting from a need to know occupational health information, a reporting system was necessary. Also, various types of work must be undertaken in a PCU. Participants emphasized meeting staff, identifying occupational health procedures, and writing plans:
This task needed team work. Every staff member had to know every job in the organization more or less. Staff in health centers were needed to inform them about the activities being performed currently, and we needed to talk with our team about recording worker exposures in family folders.
Training, Field Visits, Continuing Education, and
Research by Public Health Professionals. Respondents perceived that occupational health is a special area. Most public health professionals in PCUs lacked occupational health knowledge and skill. Hence, conducting conferences or exchanging information related to occupational health was necessary to enhance the competency of public health professionals working in PCUs:
Each staff member should receive at least a training course regarding occupational health. Training should be held annually or biannually. Developing a body of knowledge among staff in local settings is one of the factors contributing to successful occupational health services delivery.
Collaborative Network Building. Building networks of employees, employers, health care providers, and other related authorities was vital for support and cooperation in occupational health services delivery:
Public health professionals have authority just for academic advice; in situations that involved law, we had to collaborate with the Tambon Administration Organization. Workers need clarity. For example, the results of blood examinations for cholinesterase in farmers showed abnormal levels, but the farmers had no symptoms. As a result, the farmers were not interested in prevention. Further, we need cooperation from the companies first because usually they don't permit us to visit.
Occupational Health Services
Participants reported that some occupational health services in Thai PCUs have been offered for years. Occupational health services delivery was organized into two categories-s-outreach and on-site occupational health services-based on the service setting. The outreach occupational health services included health care activities offered to workers in workplaces or communities, whereas on-site occupational health services were delivered in PCUs.
Outreach Occupational Health Services. Respondents revealed continuing problems in delivering occupational health services in the community because of heavy workloads. However, one occupational health services outreach target familiar to staff was services for agricul-
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tural workers. Recently, some PCU staff attended training courses about occupational health, and outreach occupational health services were extended to other sectors of the working population (e.g., home-based workers) with more attention given to conducting walk-through surveys and health screenings. Also, health promotion, injury and disease prevention, and health protection programs were offered to target groups:
We have a lot of responsible tasks. It is impossible to pay sole attention particularly to occupational health services. But, it doesn't mean that we don't work in communities. Blood examinations to measure cholinesterase levels in farmers have been done for more than a decade. Having received a training course related to occupational health in 2004, I conduct walkthrough surveys as well as blood pressure, glucose, and health examinations. I created forms for workers to report about their health, and we assessed health risks. Then, we planned to conduct programs about giving knowledge on occupational health.
On-site Occupational Health Services. Providing on-site activities was not difficult in cases that needed curative treatment for occupational health problems, as basic treatment for all workers, regardless of age, gender, or occupation, already existed. Rather, the number of clients was a burden. Difficulties involved how to manage and report occupational disease diagnoses:
If clients attended a primary care setting, the majority of the work included health examinations and basic treatment that varied by their signs and symptoms.
If it was necessary, we asked more questions about occupation and focused on occupational diseases. If clients' needs were beyond our capacities, we referred them to an appropriate or specialized health care facility (e.g., community or provincial hospital). The impact of work on health is often unclear. It is difficult to draw a conclusion that the cause is an occupational disease when the staff still do not know about occupational health.
Outputs
Outputs of Outreach Occupational Health Services. Although no criteria were consistently observed for delivering occupational health services in PCUs, participants usually had written plans for outreach occupational health services delivery that included the level of outputs needed. For that reason, they simply measured effectiveness by considering activities that were accomplished and making basic comparisons with planned details in the projects:
We have written plans of outreach occupational health services delivery, which identified what occupational health services tasks and where we will work, who is responsible, who are the target groups, and how many activities are needed. Finally, we can compare the results of programs with goals and outcomes predetermined for each project.
Outputs of On-site Occupational Health Services.
As a majority of the on-site services were curative, investigation of outputs focused on the incidence and prevalence of occupational disease and injury, as well as the number of workers who sought services. However, recording and reporting systems of occupational health services delivery still had major problems (e.g., missing reports, incomplete reports, and insufficient enforcement of rules for report submission). Also, problems continued related to diagnosis of occupational diseases in the services process:
Although clients who attend peus have occupational health problems, we cannot diagnose occupational health diseases. We don't have data to show how many cases of occupational diseases have been diagnosed. We don't have records regarding occupational health problems.
Feedback
Trends in Occupational Health Problems. To determine whether occupational health services delivery was acceptable, participants needed information regarding trends in occupational health problems. However, problems related to the diagnosis of occupational diseases have continued. Records rarely existed to analyze trends:
We can look at statistical information, Staff can compare present illness to one in the past, and if it has a positive impact on health, it is acceptable.
Satisfaction of Employees and Employers.
Assessment of employee and employer satisfaction was discussed as one method to evaluate occupational health services delivery:
There should be an evaluation of clients' satisfaction with delivered services. It is important to know that clients are satisfied with interventions we performed,
Evaluation of Occupational Health Services Delivery.
To evaluate occupational health services delivery, participants emphasized that staff monitor service delivery and health behavior changes of workers:
I think evaluation should be divided into two parts, namely, in a health service system and work setting. We can ask workers, "How do you protect yourself when working?" Administrators have to give more attention to encouraging personnel to work safely. It involves moral support. Because occupational health practices don't exist in policy, there are no criteria for evaluation. Without this, working on occupational health issues is a waste of time.
DISCUSSION
The results of this study revealed that participants were most familiar with outreach services, especially for agricultural workers, rather than on-site services in PCUs, as indicated by the story line of "a majority of tasks we have done are outreach services." This seemed positive as participants were focusing on prevention, the essential nature of occupational health activities (Parmeggiani, 1985) . Although prevention is the focus, the occupational health services had limited recognition in the Thai primary care setting except for tasks that involved pesticide surveillance, promoted by the Bureau of Occupational and Environmental Diseases since the early 1990s (MOPH, 2005; Siriruttanapruk et al., 2006) .
Occupational health services also included activities in pilot studies during the previous 3 years in some provinces (Pisitkul et al., 2005; Saengkaeng, 2005; Siriruttanapruk et al., 2006) . These included conducting health and health hazard surveillance, informing workers about the results of health examinations and health hazard investigations, cooperating with all stakeholders in problem solving, integrating additional activities with home visits (e.g., asking about patients' work, work processes, related hazards, and health problems and providing health education and primary care to the working population), and expanding health promotion and disease and injury prevention activities (Pisitkul et al.) ,
Limited occupational health services were offered in the Thai primary care setting. Difficulties in diagnosing and reporting occupational diseases were the central issues. Levy, Wegman, Baron, and Sokas (2006) stated that recognition of work-related disease is often difficult because of the long period between initial exposure and onset of symptoms (or time of diagnosis), making causeeffect relationships difficult to determine. Diagnosis is also difficult because of the many and varied occupational and non-occupational hazards to which most workers are exposed. Another reason for difficulty in diagnosing is the lack of attention paid by health care providers to occupational diseases (Levy et al.) , Pisitkul et al. (2005) point out that as time passes, work histories are less comprehensive and more often "quick looks" at "the illness" rather than the "human being" and "daily life." Hence, supplementary actions (e.g., asking more questions about the occupations of clients) were recommended to improve on-site occupational health services. Likewise, Siriruttanapruk et al. (2006) demonstrated that data collection (e.g., work history, job characteristics, and health risk factors) was an additional activity integrated into existing health services in PCUs to better recognize occupational health issues.
The discovered elements were generally compatible with basic elements in Rogers' (2003) model of occupational health services and programs. However, in this study, occupational health services delivery was divided into two categories of community delivery rather than one category of delivery inside a company.
Although the present research showed the IS practical elements of the occupational health services model in Thai PCUs, there were some interesting elements that participants often discussed or about which they expressed more concern. First, occupational health unit goals were given a high priority or value within occupational health service. Participants perceived that a policy about goals should come first. Tasks needing to be done would have to be included in the policy. This issue was seen as a critical obstacle to offering occupational health services. Siriruttanapruk et al. (2006) claimed that this policy resulted from a lack of political advocacy concerning occupational health issues in hierarchal organizations (i.e., provincial, regional, and national agents).
A second concern was inadequate personnel, especially when compared with the amount of work to be done in delivering occupational health services in PCUs. This issue was consistent with existing evidence (Siriruttanapruk et al., 2006 ) that many responsibilities and other government tasks were assigned to the limited number of PCUstaff.
Third, the narratives about the occupational health competencies of public health professionals (e.g., "some staff sti1l do not know about occupational health services") reflected a shortage of health care providers trained in . occupational health as a common problem in most countries (Jeyaratnam, 1992; Levy et al., 2006) . This finding was consistent with existing studies that indicated a lack of occupational health knowledge among staff impedes assessment of occupational health problems and provision of advice to clients about occupational health issues (Elms et aI., 2005; O'Hara et aI., 2004) . Consequently, the efforts to extend occupational health services to primary care settings have increased the burden on existing staff because of inadequate and unqualified occupational health and safety personnel. Fourth, because many providers are uninformed about occupational health issues, participants called for continuing education for public health professionals. This finding echoed the finding that occupational health is viewed as a specific discipline, and confirmed that it is necessary to offer continuous training programs for public health professionals by creating conferences for the exchange and update of information, field visits, and research findings in occupational health (Kalampakorn, 2005; Saengkaeng, 2005; Siriruttanapruk et al., 2006) . Moreover, collaborative networking among employees, employers, health care providers, and other authorities was perceived as a crucial factor in delivering occupational health services, as exemplified by the narrative "we need cooperation from the companies first because usually they don't permit us to visit." This finding mirrored that occupational health services need to be comprehensive to avoid duplication of effort and competition among different units and attractive to both management and workers (Childre, 1997; Cooper & Dehr, 1996; Guidotti, Cowell, Jamieson, & Engleberg, 1989; ILO, 2000a; Pisitkul et aI., 2005; Rex, 1991; Rogers, 2003) .
Furthermore, comments such as "it should have continuing monitoring services by staff and related authorities" disclosed participants' need for a consistent and thorough evaluation of the system. This issue was also supported by existing evidence that continuous supervision, monitoring, and evaluation by local, regional, and central governments were needed for measuring the effectiveness of occupational health services delivery (Siriruttanapruk et al., 2006) .
CONCLUSION
The findings revealed that Thai PCUs have faced several obstacles needing attention for the enhancement and expansion of the occupational health services model. During focus group discussions, a majority of the factors in the occupational health services model were noted by groups of nurses and public health professionals, who were viewed as an information-rich source called "target audiences" (Krueger & Casey, 2000) . Also, the narratives from groups of other related authorities, employees, and employers consistently showed that certain elements contributed to or resulted from delivering occupational health services. However, one point on which they differed was the cure versus prevention emphasis of occupational health practice. Professionals focused on disease and injury prevention, and clients wanted curative services. This was i1lustrated by the story line that "we told the farmers that the results of their blood examinations were at risk levels and then they asked what the treatment was."
All of the narratives contributed to understanding the perceptions and expectations of stakeholders in an effort to integrate occupational health services in Thai PCUs. The results offered direction for public health professionals working in practice, academic, and administrative settings. They reinforced key factors in the five main themes modified in the occupational health services model for further improvement and development.
IMPLICATIONS
Recognizing that nurses and public health professionals working in Thai PCUs are unfamiliar with occupational health services, local occupational health nurses can play a role in training PCU staff to deliver effective occupational health services. Occupational health nurses working at the provincial level could be important mentors, consultants, educators, or supervisors to develop and monitor occupational health services in PCUs.
Occupational health nurses working in industrial sectors can identify existing facilities or local resources in both private and governmental agencies including PCUs. They can act as mediators to facilitate communication, cooperation, and collaboration for occupational health services delivery to neighboring working populations. By sharing resources such as funding, staff, equipment, and programs or methods, communities can strengthen their ability to address occupational health problems. University. 
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